SYNCHRONOUS CONVERTERS
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from a few seconds to a minute or more, and is seen by the ap-
pearance of continuous voltage at the commutator brushes, the
field circuit is closed and the load put on the converter. Ob-
viously, while starting, the direct-current side of the converter
must be open-circuited, since the e.m.f. between commutator
brushes is alternating until synchronism is reached.

When starting from the alternating side, the converter can
drop into synchronism at either polarity; but its polarity can be
reversed by strongly exciting the field in the right direction by
some outside source, as another converter, etc., or by momen-
tarily opening the circuit and thereby letting the converter slip
one pole.

Since when starting from the alternating side the converter
requires a very large and, at the same time, lagging current, it
is occasionally preferable to start it from the direct-current side
as direct-current motor. This can be done when connected to
storage battery or direct-current generator. When feeding into
a direct-current system together with other converters or con-
verter stations, all but the first converter can be started from
the continuous current side by means of rheostats inserted into
the armature circuit.

To avoid the necessity of synchronizing the converter, by phase
lamps, with the alternating system in case of starting by direct
current (which operation may be difficult where the direct
voltage fluctuates, owing to heavy fluctuations of load, as rail-
way systems), it is frequently preferable to run the converter
up to or beyond synchronism by direct current, then cut off
from the direct current, open the'field circuit and connect it to
the alternating system, thus bringing it into step by alternating
current.

If starting from the alternating side is to be avoided, and
direct current not always available, as when starting the first
converter, a small induction motor (of less poles than the con-
verter) is used as starting motor.

Converters usually are started from the alternating side.
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IX. Inverted Converters

100. Converters may be used to change either from alter-
nating to direct current or as inverted converters from direct to
alternating current. While the former use is by far the more